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Figure 10.  Computed velocity contours obtained by TELEMAC and 
comparison of a velocity profile (URANS in black). 
(a) LT = 4 m ; (b) LT = 6 m ; (c) LT = 10 m 
IV. CONCLUSION 
The work presented in this article was carried out in the 
framework of the HYDROFLUV research project, which 
aims at developing a methodology and tools for evaluating 
the impacts of a river turbine at a production site. 
Coupling the various modelling resources provides a 
means of comprehending the river turbine within its 
environment. By using a URANS approach, whereby the 
geometric surfaces of the turbine are represented in the mesh, 
we can determine the forces exerted on the machine’s rotor 
and stator with a high degree of precision. The integration of 
these terms to the TELEMAC conservation equations 
without faithfully representing its geometry, larger-scale 
three-dimensional simulations are validated on the basis of 
academic cases in which the two models are compared. The 
modelling and simulation times are obviously much longer 
with the first approach. 
Applying the TELEMAC model to the pilot site in the 
river Loire provides a means of simulating several river 
discharges with the turbine operating [3]. The current fields 
obtained and hydraulic impact maps give an indication of 
how well the turbine is accepted by its natural environment. 
 
Figure 11.  Picture of the hydrokinetic turbine, raised on the barge, in the 
river Loire at Orléans. 
A river turbine has been now installed in the river Loire 
in Orléans since autumn 2014 (Fig. 11). This full-size 
prototype is used to test the various technological options on 
a scale of several years’ operation, and provides some initial 
feedback. 
We are currently studying resources for working 
backwards and calculating production capacity in order to 
optimize turbines location of a river turbine farm and the 
layout of the individual turbines. 
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